The Injury Prevention Committee of the Japan Medical Society of Paraplegia (JMSoP) conducted a nationwide epidemiological survey on spinal cord injury (SCI) using postal questionnaires for 3 years periods from 1990 to 1992, and the annual incidence of the spinal cord injury was estimated as 40,2 per million. From this registry, we investigated SCI related to sports activities.
The Injury Prevention Committee of the Japan Medical Society of Paraplegia (JMSoP) conducted a nationwide epidemiological survey on spinal cord injury (SCI) using postal questionnaires for 3 years periods from 1990 to 1992, and the annual incidence of the spinal cord injury was estimated as 40,2 per million. From this registry, we investigated SCI related to sports activities.
In 3 years, 528 patients were registered and 374 of them had neurological deficits. The incidence was l.95 per million per annum. Mean age at injury was 28.5 years (10-77), and 88.1 % of the patients were males. Diving was the commonest cause of SCI (21.6%), which was followed by skiing (13.4%), football including rugby, American football and soccer (12.7%), sky sports (7.0%), judo (6.8%) and gymnastics (6.6%). Mean age at injury was higher than 30 years in skiing (38.6 years) and sky sports (38.2 years). Cervical injury was predominant in all but sky sports and accounted for 83.5% of SCI. Motor complete paralysis was reported in 35.0% of the patients. Bony injury was observed in 55.9% of the patients; most of the patients who sustained the SCI in diving and sky sports had bony injury, and no bony injury was detected in more than a half of the patients who sustained injuries in skiing, judo or gymnastics.
Introduction
Materials and methods Only those who were injured between I January 1990 and 31 December 1992 were accepted for the study. Those who were treated on an outpatient basis were excluded. In the present study, only patients who suffered SCI from sports-related activities were included.
Results
During the study period, 528 patients were registered as sports-related SCI and 374 of them had neurological symptoms in Frankel A, B, C and D (Table 1) . As the exposed population in Japan over the 3 years was 372.10 million, the incidence of sports-related SCI estimated from the number of registered patients and the recovery rate was 1.95 per million per annum. The age at the time of injury ranged from 10 to 77 years with the mean age of 28.5 years. The age distribution for diving, rugby and gymnastic accidents showed main peaks at the second decade, but accidents in sky sports and skiing occurred mainly in the older age groups ( Figure 1 ). Out of the 528 registered patients, 465
(88.1%) were males and 63 (1\.9%) females.
Diving
During the study period, 114 patients were registered, and all suffered cervical injuries ( Figure 2 , Table 2 ).
There were two peaks in the second and the third decades, 80.7% of patients were below the age of 30 years ( Figure 3 ). Among these patients, 51 had been Table 3 ). Bony ll1Jury was identitled in 88% of patients ( Figure 5 , Table 4 ). Age at injury 
Skiing

Sky sports
Thirty-seven patients were registered and the mean age at the time of the accidents was 38.3 years (Table 2) . 
Judo etc. (including wrestling and sumo)
There were 36 registered patients in the study period, and the mean age at the time of the accidents was 22.8 years ( 
Gymnastics (including gymnastics at the school)
Thirty-five patients were registered and the mean age at 
Motor racing
Twenty patients were registered and the mean age was 27.8 years. Thirteen patients sustained injuries in motocross. Fourteen of the 20 patients suffered cervical injuries and six suffered thoracic or lumbar lllJunes.
Discussion
Many previous reports described in spinal injuries
caused by sports and recreational activities, and the incidence among all SCI ranged 7 to 15 %. 4 1 0 In the present study of the nationwide epidemiological survey on sports-related spinal injuries in all sports activities, the incidence of sports-related SCI was 1.95 per million per annum.
• There has been a tremendous increase in the number of recreational and competitive skiers in Japan and alpine skiing is predominant. To our knowledge, no data had been available on the incidence of SCI in skiing in Japan. Skiing was involved in 13.4% of all sports-related SCI or 0.95% of all SCI. Spinal injury rates were reported around 3% of the total. 19 The majority of skiing accidents were reported by hospitals in the northern part of Japan where most of the skiing sites are located. It was interesting to note in the present study that bony injuries were not detected in more than half of the patients, and that skilful skiers were more prone to suffer SCI as compared to beginners. Figure 5 Ratio of the presence of bony injury of the spine in individual sports activities 4 . 20 The mechanism of the injuries has been well-studied, and these were located exclusively to the cervical spine. Bony injuries were detected in less than half of the patients, which is consistent with previous reports.
To our knowledge, epidemiological data on SCI related sky sports had not been available, and in the present study patients from sky sports accounted for 7.0% of sports-related SCI. This incidence was similar to that in judo (6.8%), and gymnastics Although the percentage of sports-related SCI was small in the present study as compared to previous reports, 14, 16 . 25.26 it is not difficult to imagine an increase in number in the future. We have launched an injury prevention programme and a similar study will be made to evaluate the effect of the programme as well as the changes in the incidence and the pattern of SCI.
